New Primary Production
The global ocean can be divided into three contrasting re gions with respect to new production: regions where the stock of surface nitrate is renewed each winter and depleted in the spring by biological utilization; areas where high levels of nitrate per sist throughout the year; and large regions in the oligotrophic gyres where nitrate stocks are permanently depleted throughout the euphotic zone. The natural abundance of 15 Large areas of the ocean in which surface nitrate stays high while phytoplankton stocks are paradoxically low are termed 1272 DUCKLOW: NEW PRODUCTION AND EXPORT "high-nutrient, low-chlorophyll" or HNLC regions (Cullen 1991) . The subarctic north Pacific and central equatorial Pacific are HNLC regions which have been extensively studied in the past decade. Net oxygen production in the mixed layer is be coming a useful and powerful tool for estimating new produc tion, partly because the contributions of physical and biological processes to the 0 2 budget can be discriminated with appropri ate tracers (Emerson et al. 1991 ). In the subarctic north Pacific, mass balances of oxygen were used to estimate new production, and compared to estimates from the utilization rate, par ticulate export into shallow sediment traps, and nitrogen mass balance (Emerson et al. 1991 (Emerson et al. , 1993a 
The Export Flux
Primary production fueled by new nutrient inputs is balanced over large time and space scales by export of organic matter ) and lent strong support to the observations of a high level of enhanced or 'new' DOC in the surface ocean. In these models about 70-80% of the total export is assigned to the dissolved phase, but it should be noted that this partitioning is defined in the model code rather than being generated by the biogeochemical dynamics of the model itself. 
Synthesis and Prospects
Estimates of the total new production are similarly uncertain. It is striking that a synthesis of recent estimates of global annual new production (Table 1) shows an upward trend which has doubled the best estimate in the period covered by this review. This trend parallels the refinement and development of tech nique, accumulation of data, and deepening of understanding which has occurred over the past few years. The temporal and spatial variability of the ocean is so great as to preclude any rea sonable expectation that observations alone will yield accurate global estimates of new production. Large scale syntheses must come from models which build on the results of the process and time series studies reviewed here ( 
